As a response to the challenges that visual communication, popularly used in environmental communications, poses for more embodied engagements with climate change, this article focuses upon the neglected role of sound within environmental and climate communication scholarship. Focusing upon the decline of bees as a meaningful topic for the exploration of climate change, this article draws on research conducted with participants of a soundscape workshop to investigate the potential benefits and limitations of using sound-based activities to communicate about a specific climate change topic. This article demonstrates that modes of communicating climate change that encourage people to participate in imaginative, creative and future-based thinking can provide an effective way to engage audiences with the topic of climate change, thus encouraging greater individual and collective action.
Responding to the call from Burke et al. (2018) for scholarship that combines social science techniques with participatory arts interventions to better understand the role of creative communications around climate change, we adopt social science techniques (semi-structured interviews with participants of the workshop) to gather insights into the potential benefits and limitations of using a creative soundscape exercise to explore a particular climate change concern. Although the specifics of our study differ significantly to that of Burke et al.'s (2018) , fundamentally our work continues their investigations into the role that arts and creativity might play in effectively engaging people with climate change issues. Building on this, our work advocates for greater contributions to climate change dialogues from across the arts, humanities and social sciences. Tyszczuk and Smith (2017, p. 58) note that it 'has been suggested that [ . . . ] a shift in the 'intellectual climate' involves incorporating overlooked environmental humanities writing on, for example, values, responsibilities, rights, perceptions, faith and care pertaining to the 'human dimensions' of global environmental change, and that the [Intergovernmental Panel on Climate Change] should extend engagement to unrepresented disciplines including philosophy or musicology'. Thus, as an interdisciplinary project, with one author working from an environmental humanities perspective and the other with a background in musicology, both the planning and execution of this work are informed by perspectives and practices currently overlooked, yet urgently required, in climate change dialogues.
Through an examination of relevant literature, this article opens by outlining the theoretical rationale behind our experiment. First, we explore how the bee decline is an issue inextricable from, and indicative of, climate change. We show how the bee decline is a relevant topic for a UK context, as one of the few distinctly visible signs of climate change in this location. Second, by focusing on the medium of photo-based climate communications, we explore how 'traditional' climate communications might be limited, and propose the use of a creative sound activity to overcome some of these limitations. We show how the work contributes to wider debates regarding arts-based responses to climate change, outlining the structure of the day as well as examples of participants' contributions. Finally, based on analysis of interviews with participants we examine both the specific use of soundscapes and bees, and the insights this experience offers to wider debates regarding creative environmental communications.
The concepts touched on in this article could be expanded and taken in other directions. We argue that the use of bees as a cipher for broader, multifaceted change can be a powerful focusing strategy that helps people to feel an emotional connection and sense of familiarity with global issues. Moreover, ambient sound can be an evocative vehicle for imaginative, future-focused exploration, and may fulfil different communicative needs than the previously dominant trends for photographic images of environmental destruction. The claim (Jameson 2003, p. 76 ) that it is 'easier to imagine the end of the world than it is to imagine the end of capitalism' suggests that exercises prompting participants to imagine a variety of possible future outcomes may be very valuable at this time. Fundamentally, we suggest that creative communications that require active and imaginative engagement from participants offer an effective way to both cognitively and emotionally engage people with climate discourse and action.
Communicating Climate Change: The Decline of Bees
In her critique of climate communication Doyle (2012) suggests that representations of climate change can be problematic in large part because of the spatio-temporal complexity of the phenomena in question. An imperative issue in communicating climate issues in locations such as the UK is how disconnected these concerns can seem from everyday life; despite the increasing regularity of climate disasters, climate change continues to appear as something happening 'out there', distant from our own lives and concerns (O'Neill and Nicholson-Cole 2009; Ouariachi et al. 2017 ). Furthermore, the behaviours contributing to climate change stem from conventions that most people still feel they have little power to change. Although environmental conversations are becoming increasingly mainstream, fuelled by movements like Extinction Rebellion, climate change still commonly remains secondary to other seemingly more immediate and everyday problems that people encounter.
Considering the extent to which people can feel disconnected from climate change, we hoped to show our participants how this is starting to have a profound impact on everyday life. We searched for an anchor through which to bridge the gap between participants' lives and the vast, varied issues that are driving climate change. As Corner et al. (2018) suggest, when communicating about climate change it is important to draw on topics that engage one's audience and which they can see to matter. Furthermore, we wanted to leave participants feeling empowered to engage with the issues discussed: To individually or even collectively act on the problems explored in the workshop. We considered a number of focus topics, eventually deciding on the bee decline, a subject which is also central to Portus' professional research. This choice was made for three reasons. First, the bee decline is an example of a climate change related loss occurring right now in the UK. Second, it is a topic typically considered important within mainstream popular culture, and thus more likely to be seen to matter by our audience (Moore and Kosut 2013) . Finally, we could provide participants with specific knowledge of how to engage with this issue. Thus, the topic of the bee decline provided a valuable framework through which to engage people's interest and help them view climate change as a personally relevant concern.
Due to the tendency to see climate change as a remote issue, the links between climate change and the loss of bees are typically not, or are only recently becoming, emphasised. However, climate change and the recent decline of bee populations are inherently linked. Although there are a multitude of factors impacting upon bees' survival, climate change is an increasingly important factor in the loss of bee populations. Research reveals how climate change is associated with shifts in phenological flowering times (Visser and Both 2005; Memmott et al. 2007; Willis et al. 2008; Aldridge et al. 2011; Pyke et al. 2016; Balfour et al. 2018) . Memmott et al. (2007, p. 710 ) describe how 'phenological shifts reduced the floral resources available to 17-50% of all pollinator species, causing as much as half of the ancestral activity period of the animals to fall at times when no food plants were available. Reduced overlap between plants and pollinators also decreased diet breadth of the pollinators'. A similar result was recently made by Balfour et al. (2018, p. 282) , whose research shows how the decline in diversity and availability of floral resources 'may be fundamental to the pattern of pollinator declines and extinctions seen in Britain'. These impacts will be particularly disastrous for wild bee species who rely on a limited number of floral resources to survive.
Whilst the irregularity of flowering times is the most direct way in which the bee decline and climate change are linked, many of the problems that bees face are interlinked with issues directly feeding into climate change. For instance, the destruction of habitats is one of the core drivers of both the loss of bees and climate change. Primarily, both issues stem from the distressing implications of humans' overuse of Earth's resources. Whilst many people living in the UK have not yet had their lives drastically altered by climate change, the mass decline in insect populations, such as bees, might be understood as one of the first geographically local signs of the impacts of climate change. Thus, bees are a subject that participants will likely feel has particular personal relevance to their own lives and, importantly, futures.
The second reason we chose to focus on the bee decline as a way of generating dialogue around climate change issues is because the plight of bees has proven itself to be a subject that invites care and, subsequently, activism. Thinking specifically about the UK, since the loss of bee populations became a media sensation in the mid-2000s, fuelled by the outbreak of a honeybee syndrome called colony collapse disorder, the bee decline has continued to receive significant attention (Ball and Haynes 2013; Moore and Kosut 2013; Swan 2017) . The interest in this loss is partially because bees are charismatic species, and widely cited as being a vital aspect of human community and identity (Wilson 2004) . Bee species evolved long before humans, and have been there from our beginning; the labour of bees fed us, lit our world and healed our wounds long before sugar became commonplace, lightbulbs were invented or Fleming discovered penicillin. Accordingly, bees have been globally admired, and been at the centre of many human customs and myths (see: Ransome 1937) . Today, bees continue to be famed for their role in human diets, both through pollination and honey production. A popularly cited, albeit misquoted, prediction is that if bees were to disappear from the earth humans would only have four years to live (Benjamin 2015; Stindl and Stindl 2010) .
Finally, because the bee decline is occurring here and now we felt we could offer our participants guidance on how they might actively engage with this concern; alongside narratives of loss and, potentially, grief, we sought to offer hope. It has been suggested that hope is fundamental to creating change, particularly when confronted with such extensive loss (Swan 2017) . Thus, we felt it pertinent to leave participants with the knowledge that they can individually engage with this topic further. Being able to show participants what they might do to help bees (by getting them to plant some seeds in pots as a final activity) provided this sense of hopefulness which is so fundamental to sustaining environmental action. Overall, we considered the decline of bees to be a useful topic through which to effectively communicate with people about wider climate change concerns; concentrating on the bee decline focused the narrative, thus overcoming the limiting way in which climate change communications can feel overwhelming, complex and disconnected from our reality (see: Doyle 2012).
Communicating Climate Change: Sight vs. Sound
It has been widely suggested that dominant modes of communicating climate change can be seriously limited in effect and impact (O'Neill and Nicholson-Cole 2009; Whitmarsh et al. 2011; Moser and Dilling 2011; Doyle 2012; Ouariachi et al. 2017) . Simultaneously, in recent years there has been an emergence of arts-based work that seeks to engage and respond to climate concerns (Brown 2014; Burke et al. 2018) . Whilst arts-based responses to environmental matters have received significant support (Gevers 2013; Ackroyd 2015) there remains a gap in studies of how creative practices can overcome some of the suggested limitations of traditional climate communications. There are myriad avenues through which climate change issues are traditionally and widely communicated: academic research, documentaries, newspaper headlines and social media clickbait. However, the particular approach of this workshop, which explores the effectiveness of a creative soundscape activity in communicating knowledge around the decline of bees, was developed in response to a widely employed method of climate communication: The use of photography to document environments already affected by climate change.
Exploring the limitations of photography as a mode for disseminating knowledge around climate change, Doyle (2012, p. 1) writes, 'Academic research in the social sciences and media studies has shown that whilst images of polar bears, melting glaciers, retreating polar ice caps, floods, droughts and hurricanes circulating in the mass media have helped to provide important visual evidence of the impacts of climate change, they have done very little to encourage people to address this issue'.
As Doyle (2009) argues in Seeing the Climate? one of the key reasons for this obstacle to action concerns the inherent temporal nature of the photograph as a record of something as it was at the time when the image was taken. Following Barthes, she asserts that 'the temporality inscribed in the photographic evidence of "what has been" [ . . . ] proves catastrophic in the context of climate change campaigning, which necessitated action to prevent climate change before its effects could be seen [italics in original]' (Doyle 2009, p. 280) . Pictures of melting and fragmented polar ice, Doyle explains, show us a world that has already been changed-as well as, perhaps more damagingly, highlighting the evident 'failure of preventative action' to date. We can only see the effects of climate change in a photograph because they have already happened: Because we have failed to prevent them (Doyle 2009 ). Whilst this fear-inducing imagery is widely employed in climate communications, the use of it can actually serve to disillusion the viewer about their own individual connection with or potential role in mitigating climate change (O'Neill and Nicholson-Cole 2009).
A second important factor in Doyle's evaluation is the relationship between photography and discourses of scientific truth. Photography, as she writes, has a degree of empirical authority or status, owing to 'the "noeme of photography [italics in original]," the referential proof', after Barthes, 'that "the thing has been there"' (Doyle 2009, p. 280 ). Doyle observes that, 'Given the investment of scientific epistemologies in the discourse of empiricism, which privileges observable "fact" over prediction and the unseen, both the science of global warming and its effective communication [have been] limited by the discursive frameworks of scientific knowledge' (Doyle 2009, p. 281) From Doyle's study emerges the impression that climate change communication may be hindered by the hegemony of visual representation in large part due to first, its temporality and second, its truth-status. This may not be limited only to photography; 'visualism' can also encompass the Othering quality of looking (Fabian 1983) . It is possible to see a connection between Doyle's analysis of photographs of climate impacts, unable to be viewed as part of the future or relevant to the present, and Fabian's concept of 'allochronism'-a lynchpin of cultural imperialism in anthropology characterised by a 'denial of coevalness', in which the one who sees is presumed to be present, contemporary, modern, real, 'here and now'-while the object of their gaze is framed as being distant in both time and space (Fabian 1983, p. 37) . Linking the objectifying/othering nature of looking with the objectifying/othering nature of having knowledge of something-the scientific/rationalist discourse of truth-we can see how the modes often chosen to urge people towards environmental and political action may themselves be constituted in an epistemology that is Eurocentric, colonialist, patriarchal, and hegemonic.
Although we cannot simply sidestep these epistemological foundations, we saw value in attempting to decentre some of these communicative structures by working in different ways with different media. 'One of the most cogent implications', writes Born (2013, p. 6) , 'of the growing attention to sound across the humanities and social sciences has been methodological and epistemological'. 'In part', Born explains, this shift constitutes a challenge to visualism-'a concerted attempt to wrest the bases of human knowledge away from the long-standing hegemony of visual, text-based and representational models' (Born 2013, p. 6) . The popular conception of aurality-the 'shadow sense'-as lesser than visuality-more female, more subjective-is clearly embedded into a culture of modernity that vastly privileges sight over sound. Sound can offer alternative ways to map space and time. The idea of a soundscape appears inherently more spatial, immersive or enveloping, than a photograph, which suggests distance in its 'window-like' form. Soundscapes seem, then, to offer a variety of characteristics that can prove fruitful in attempts to overcome the inherent problems of temporality and othering in photographic representations of environmental change.
The confluence of sound studies and ecological research is not a new idea; many scientists, environmentalists and sound engineers have been producing pioneering work on the potential of sound to record, measure, and articulate these issues since at least the 1970s. Important contributions were made to the field of acoustic ecology by Bernie Krause, whose output has included stark revelations about the impact of 'selective logging' (cutting down a few trees from a wooded area rather than decimating it entirely) in Lincoln Meadow in the Sierra Nevada (Krause 2015, pp. 29-32) . Using field recordings and spectrograms, Krause produced engaging and innovative communications, increasing awareness of the multiple dimensions of environmental change beyond what we can see. A critical contribution of his work pertained to the fact that the area in question was not visibly altered. Although the landscape did not look that different-and the logging company argued in 1988 that, since there was little visual impact, their selective activities were clearly not harmful to the environment-the effect on wildlife was catastrophic (Krause 2015) .
Although Krause's work is highly significant, the model of sound recordings as a measure of change still often performs empirical truth-claims in a very similar way to photography. Krause evokes this comparison, observing that 'a picture may be worth a thousand words, but a natural soundscape is worth a thousand pictures' (Krause 2015, p. 43) . Although sound recordings are linearly experienced in the moment of hearing, these artefacts as whole objects, like spectrograms, are still static 'pictures' recording a change that has already taken place. They typically also ask the listener to accept an interpretation of the artefact, tapping into the discourse of scientific authority. Moreover, it is a fundamentally unidirectional approach to communication, as the majority of the listeners have probably not been out doing field recordings themselves, and as such are recipients, rather than producers, of meaning in this exchange. However, this issue is somewhat resolved by the active and participatory elements of the exercise we created. Destabilising the hegemony of truth claims and the 'ascendancy of knower over known' in the context of this exercise proved to be productive. Although there is no "no climate change" future, this group exercise highlights the variety of potential futures. Decentring the idea of our communications as traditional 'knowledge' and instead exploring the multiplicity of possible imaginable futures is one way of highlighting the potential for change and need for action. This contrasts with a static image (whether visual or audible) representing a change we may perceive as already in the past; an opportunity already lost.
Other uses of sound in climate communication have often leaned more towards music as a popularly accepted example of the capacity of sound as a vehicle for expression. In 2015 Daniel Crawford composed a string quartet based on climate change data (133 years of rising temperatures) (Hansman 2015) . Collective, space-oriented sound-based work characterised the 2017 project [RE]PLACE: [RE]CONSTRUCTING SOUNDSCAPES, a 'collaborative socially-engaged sonic art project' which aimed to guide participants to 'discover the sonic pulse of their surrounding-scape' through a combination of 'sound walking, deep listening, and field recording' (Sanchez-Cardona 2017). Futures imagined through soundscapes featured in the Natural History Museum's 2014 project 'In Sound and the City'. Created in conjunction with sound artist and political geographer Anja Kanngieser and a group of curators, designers, and researchers, this exhibition traced changes in the urban environment, linking existing sounds to concepts of belonging, health and wellbeing, and asking what a futuristic city might sound like (Kanngieser 2014) . We aimed to draw together the collaborative soundscape, and the communication of specific environmental issues (the bee population decline) through sound, and the project of imagining future ways of living into one accessible creative exercise.
Thinking about the collection of different problems with both visual representations and empirical records of things that have already happened led to the idea of a soundscape exercise that is (a) oriented towards the future and (b) collaboratively devised by participants themselves. If participants produce imaginary soundscapes, creating auditory representations of possible future spaces in relation to the theme of a particular aspect of environmental change, we can sidestep several of the issues outlined above around temporality, distance/otherness, scientific authority and truth claims. This activity could be a form of knowledge production and meaning making, of a group-sharing of different 'visions' of possible futures through sound. This could also help to ameliorate some of the problems with a conception of 'public engagement' as unidirectional; this exercise was as much about us listening to what participants contributed as about them using our suggestions as a starting point for exploration.
Materials and Methods

Workshop Event: Using Bee Sounds to Imagine Futures
The workshop led-event that inspires the findings of this article was developed with the guidance and financial support of the environmental arts charity Invisible Dust. The workshop took place on the 26 August 2018 in York, UK, and was advertised through both academic and public platforms. Perhaps in testament to the popularity of the subject of bees, the workshop was sold out in just a few days of being advertised. However, although thirteen places were filled, on the actual day we had nine attendees. We wanted to attract a diversity of members by making the places free and offering lunch as part of the event. However, as we had no control over who would attend the workshop, there was still a lack of diversity amongst the participants; with two exceptions, all participants were female and in their twenties. The workshop was loosely divided into two parts. The first part of the day explored the potential extinction of bees, and the second part of the day focused on the soundscape activity. Each part involved both a seminar and participatory activity, the specifics of which are outlined below.
Having 'broken the ice' with a series of botanical themed activities we began the day with an introductory seminar that presented the core themes of the workshop. The seminar opened by offering background information on the biological and social nature of various bee species. Following this, the seminar explored the myriad ways in which bees have become threatened. This gave some background to the environmental and social problems which have resulted in the decline of bee populations, including, but not limited to, habitat loss, the use of pesticides, and the spread of various diseases, pathogens and parasites. Most importantly, this presentation taught participants how bees were being impacted by climate change. Yusoff and Gabrys (2011) suggest that being able to actively imagine different futures, placing oneself into that future space, is a fundamental tool for understanding climate change and building collective resilience. Thus, through the workshop we employed creative tools to encourage this future-based thinking. The first activity of the day required attendees to read two extracts from the book The History of Bees by Lunde (2017) . Part of Lunde's novel introduces its readers to the world in the year 2098, a world in which bees have disappeared supposedly for good. We asked our attendees to read two sections of the novel, which depict urban and rural landscapes in the year 2098. We then led a discussion on the attendees' responses to the texts, with the aim of helping them begin to imagine what a world without bees might look, feel and sound like. This activity encouraged participants to imagine how the substantial loss of bee species might actually start to change the world as they know it.
The second half of the day began with an introductory seminar to the role of sound in responding to and imagining the potential extinction of bees. This section began by thinking through the limitations of traditional modes of climate change communication, such as the emphasis placed on fear-inducing images and impersonal narratives (O'Neill and Nicholson-Cole 2009; Doyle 2012) . Following this, the seminar introduced attendees to the concept of soundscapes as a mode of communication, focusing on their role in responding to and challenging environmental concerns. Finally, the participants were given a basic introduction to the sound programme they would use to create their own soundscapes, based on a future in which bee species had become extinct. This final activity required participants to choose sounds from a soundbank we provided them with and create their own soundscapes based on how they might imagine a world without bees would sound. They had over 150 sounds to choose from, and worked in small groups. This activity lasted around thirty minutes and we shared each of the tracks during the closing discussion.
For the soundscape workshop, we curated a bank of over 150 ambient sound samples in advance; participants were given a 'sound catalogue' and could access any of the listed sounds as wav. or mp3/4 files to be loaded into Ableton Live, a Digital Audio Workstation. Since this was a not-for-profit exercise and we have not shared or published any of the sounds, the sources for our soundbank included selections from a number of free stock sound websites-freesfx.co.uk, soundbible.com, bigsoundbank.co.uk, and freesound.org-and samples from the BBC's online sound effects archive. Other samples included found sounds recorded by ourselves and members of Invisible Dust's Under Her Eye Fellowship. Our project also constituted a collaboration with Ian Rawes of the London Sound Survey; a lot of the most distinctive, site-specific and interesting sound samples we used were from Ian's collection, with his kind permission, and we were very grateful for the opportunity to work with these recordings.
Attached to each monitor with Ableton was a Korg nanoKONTROL 2. The nanoKONTROL can be hooked up to act as a volume control for each of the columns/tracks, offering people unfamiliar with the software a much more accessible and intuitive way to fade sounds in and out. We distributed sheets with a table corresponding to Ableton's interface, so participants could write down which noises they used and when, how the sounds related to each other, and anything else they wanted to record. An example was displayed on a PowerPoint slide in order to explain how the sheets were loosely intended to be used, as shown in Figure 1 . We prepared loose prompts, exampled in Figure 2 , around environmentally-changed futures that could be imagined in relation to sound; we aimed to focus primarily on positive, sustainable outcomes, including both more and less radical steps. We did not dwell on specific examples when explaining the task; we wanted to avoid a unidirectional, didactic experience, instead aiming for a freer imaginative space. The seminar and reading session prior to the soundscape activity provided participants with the tools to set off on the We prepared loose prompts, exampled in Figure 2 , around environmentally-changed futures that could be imagined in relation to sound; we aimed to focus primarily on positive, sustainable outcomes, including both more and less radical steps. We prepared loose prompts, exampled in Figure 2 , around environmentally-changed futures that could be imagined in relation to sound; we aimed to focus primarily on positive, sustainable outcomes, including both more and less radical steps. We did not dwell on specific examples when explaining the task; we wanted to avoid a unidirectional, didactic experience, instead aiming for a freer imaginative space. The seminar and reading session prior to the soundscape activity provided participants with the tools to set off on the We did not dwell on specific examples when explaining the task; we wanted to avoid a unidirectional, didactic experience, instead aiming for a freer imaginative space. The seminar and reading session prior to the soundscape activity provided participants with the tools to set off on the task relatively unguided. In the end, however, some respondents felt that a bit more guidance could have been useful. This experience has taught us that, although it may seem obvious that more unidirectional communication can be flawed and problematic, it is not necessarily always wrong in an 'engagement' context, at least in the case of an unfamiliar exercise.
Participants' freedom over the direction of their soundscape encouraged a diversity of responses; some told a story, others captured a mood. Within the limits of the resources available, the creative output was entirely directed by their own imagination; it required their active engagement with the issues explored in the workshop. A particularly interesting aspect of the soundscapes produced by participants was the diversity of ways of thinking about time in these different examples. One group created an explicit linear narrative of decline beginning with sounds of carnival festivities, moving on to sonic representations of economic crisis and ending with emptiness: the mass departure of residents from cities. Another group built up layers of sound, increasing the complexity of associated meanings; the loops were intended to be triggered in a particular order, but their vision of one possible future seemed to be more about adding cumulative ideas than telling a linear story. Starting with the 'beehive' sound sample, they added sounds of street protest, fire, thunder and a sample of a busking saxophonist playing 'The Girl From Ipanema', creating an almost noir-esque post-apocalyptic scene. The group attributed the mood of this soundscape, in part, to the evocativeness of the image of a world with mechanical robot bees. The third group said that their sound-piece was neither a spatially-conceived soundscape nor a narrative, but a loose creative response in sound to the thoughts and feelings brought up during the day. Incorporating the sounds of bees, bonfires, Hare Krishna performers, helicopters, foxes, ravens, church bells, piano playing/singing in a pub, frosty grass underfoot, mixed conversations in various languages, a power shovel, and a man selling phone cards in Croydon, the possible associations were rich, complicated and uncertain. This was perhaps the only piece that did not specifically take the listener into a future world. Yet, at the same time, it was suggested in the discussion that the feelings of uncertainty and chaos in this piece were evocative of the trajectory we are on. One of the pieces noted the order and length of time for each of the samples and gave levels for volume transitions, creating a trajectory that was linear, if characterised by blurred segues, and seemed particularly preoccupied with this idea of time. The sample 'Noon at the Clock Museum', a cacophony of ticking and chiming grandfather clocks, was followed by leaves underfoot and a variety of animals-frog, duck, goat and diver bird calls-alongside a beehive sound sample. In a transitional section, samples like 'amusement park', 'animated conversations' and 'bus arriving' seemed to represent the collision of post-industrial and relatively affluent human lifestyles with the existence of animals. In the latter part, animal sounds gave way to 'human' ones; however, the melancholy closing sound of the piece was a sample of buzzing bees. Fundamentally, the soundscapes offered each group an opportunity to process the knowledge they had gathered through the day and an outlet to express how it personally affected them.
Interview Method
Following the workshop, which is shown in Figure 3 , we invited some of the attendees to take part in semi-structured interviews. We chose this method because although the semi-structured interview requires the researcher to prepare a guiding set of questions that address the specific topic being discussed, it also allows for the direction of the interview to be guided by the responses of the participant. As Galletta (2013, p. 2) describes, semi-structured interviews can help 'address specific dimensions of your research questions while also leaving space for study participants to offer new meanings to the topic of study'. Thus, the questions were framed to be open-ended whilst also encouraging detail. An example question is 'Do you think that the creative activity of making soundscapes helped you engage with the presentation's dialogue, and would you suggest the same activity if we were going to run the workshop again?'. In the interviews we investigated how individuals reflected on their experience of taking part in the workshop so as to gain a deeper insight into, firstly, the value of using ambient soundscapes as a mode through which to communicate a climate change related concern and, second, the value of communicating wider ecological concerns through a singular and perhaps more familiar topic. As such, the questions focused closely on the participants' individual experiences of the day, investigating how they experienced the workshop, as well as their wider understandings of the topics being addressed.
ideas aloud, other people in the group could still practice the listening part of the exercise.
The positive response to the workshop highlights the significance of communicating about climate change on more interactive and personally engaging level. Martha said, 'I think it was an interesting activity in […] that obviously one of the main ways that we think about bees is through obviously their sight, they're a very distinct insect in terms of their visuals, but I think also their sound. So we're used to summer days where they are buzzing around and having to kind of conceptualise a place without that was quite interesting. And […] the access to other sounds that we had through the Soundbank, so quite industrial sounds or […] apocalyptic sounds or natural sounds […] it made you really think about what it would actually mean to have none of those sounds […]'.
Collaborative, creative, alternative modes of communication, while we do not suggest they should supplant conventional media, can demonstrably complement the impact of the former. 
Results and Discussion
Participant Responses to Bees as a Subject Focus
The first area we investigated through the interviews was the effectiveness of using bees as a topic through which to communicate about wider climate change concerns. Typically, within the cultural space in which our workshop took place, the dominant narrative surrounding bees is that they matter; bees are a visibly admired creature in UK culture (see : Preston 2006; Wilson 2004) . Certainly, our choice of the subject of bees as a lens through which to communicate broader environmental issues was undoubtedly a factor in the significant level of interest we received in the workshop; the workshop places proved so popular we had to set up a waiting list for the event.
Through our interviews it became clear that the specific topic of bees did help people to feel that they could personally and actively engage with the problem at hand. Accordingly, Phoebe discusses how she believes bees is an effective subject through which to explore wider environmental issues:
'it's something that people can really relate to because it's quite a, almost domestic thing, like beekeeping, and it's quite homely. And it has a lot of tradition built into our culture. Whereas, [ . . . ] if you think about fossil fuels or something, it's too much on a big scale and it doesn't actually feel like something we have a part of and we are so distanced from it. So actually bees, working with bees is something that people can actually do something about quite easily'.
The actions people can take to help address the loss of bee populations are relatively unchallenging and, arguably, quite enjoyable. Therefore, by basing the workshop on the theme of the bee decline we could offer our attendees guidance on how they could make a difference to these issues in simple yet effective ways. This, in turn, can offer people a way of personally engaging with an issue stemming from climate change in a time and place where the majority of climate related problems feel disconnected from their current realities. As such, by emphasising the links between vast, distressing and relatively ambiguous concepts such as climate change and more perceivable problems such as the loss of bees we can not only show how climate change has already started to shape our everyday lives, but also how people can begin to make a tangible difference through their own everyday actions.
When discussing our choice of topic with Emily, she commented that people 'have this real connection with bees that's very personal and I think that that's really useful for talking about the environment and, you know, wider climate change issues'. Martha agrees with this point, explaining how she believes that 'if people are engaged with bees I think we should use that as a great starting point to [ . . . ] open up the dialogue and discourse into other animals and other issues'. These ideas demonstrate the argument made by Corner et al. (2018) in their principles of effective climate communication, who suggest that it is imperative to tell a story that connects the science behind climate change to something that feels real and personal to the audience members. Indeed, the degree to which participants' soundscapes tapped into wider environmental disasters evidenced the extent to which one focused topic, such as the decline of bees, can incite discussion over much broader environmental changes.
Yet, whilst we can see how communicating climate concerns through topics that feel relevant and visible to one's audience might prove an effective mode of fostering dialogue around current environmental crises, we also explicitly express caution in the use of 'gateway' topics. Using a gateway topic to communicate about climate change concerns must be done in a way that does not detract from the wider issues at hand. Indeed, contemplating the use of bees as a gateway topic into wider climate change debates in the workshop, participant Eleanor reflects on how:
' . . . I sometimes do feel that bees are kind of like the panda of the invertebrates, you know, they're cute and they're fluffy and people like them and they make honey and so they often get a lot of press, whereas kind of rarer species or less attractive species perhaps [do not]. Whereas they're also kind of in decline. But then again on the other hand [ . . . ] like the pandas, perhaps they're a gateway bug [ . . . ] to get people interested in other kind of things about insects. Accordingly, any gateway topic must be viewed as part of a wider dialogue; we must be careful not to isolate the issue from the broader environmental and social concerns that fuel said problem. For example, whilst we might emphasise the usefulness of planting flowers to help save bees, we must also stress how this is only one pathway to engaging with climate change issues, and that it must be done in conjunction with wider pro-environmental behaviours.
Participant Experiences of Soundscapes as a Tool for Communication
Responses indicated that collaborative and creative modes of communication can offer productive alternatives to more conventional ones. However, while the results were very positive, with all our participants actively saying they found the activity beneficial and engaging, they also demonstrated that limitations may arise when exploring alternative media. These were predominantly due to the accessibility of the technology, which was to some extent a matter of time constraints on explanatory parts of the exercise, as well as inherent accessibility issues, such as technology potentially seeming intimidating. We believe that these issues could be in large part solved by a longer explanatory section. Other potential obstacles included the relatively 'hands-off' approach to direction in the creative component of the exercise. With practice and experience, these obstacles could be significantly reduced and, fundamentally, we found that the use of soundscapes can provide an exciting and vibrant way of engaging people's imagination and thus inspiring action and care.
A fundamental criticism of climate change discourse is how, despite established knowledge that it is equally, if not more, important to have people emotionally connect with an issue as well as understand specifically why it is an issue, the dominant modes of communicating climate change have tended to focus on cognitive engagements. There is still a tendency to focus simply on providing information about the causes and impacts of climate change and the rationality behind pro-environmental behaviour (Burke et al. 2018 ). Furthermore, even climate communications that do seek to emotionally engage people tend to rely on fear-inducing narratives (O'Neill and Nicholson-Cole 2009) . Responding to this we found that using sound to communicate climate change issues provides a positive, experiential and evocative alternative to traditional modes of communication. As stated by participant Eleanor:
'I think that the [ . . . ] more creative approach is perhaps [ . . . ] more useful for kind of getting a more kind of emotional reaction, rather than a kind of knowledge-based reaction [ . . . ] It's less kind of facts and figures and more [ . . . ] how do you feel about it, which I think is [ . . . ] an important way to engage people.'
The capacity of sound to 'express' non-rational or indeterminate ideas, as in the free, non-narrative sound piece created by the third group, has the potential to be profoundly liberating in the exploration of emotions which may be overwhelming, confusing, and ambivalent. The abstraction of ambient sound removes the perceived need to conclude, to make sense, to fully understand, to necessarily know what to do, or to feel fully able to accommodate the realities and possibilities being encountered. In its very indeterminacy, an emotional response to environmental crisis seems a particularly postmodern phenomenon, while many of the main contributors to this crisis-colonialism, 'revolutions' of industry, structural exploitation, and the extractive mindset-are typically understood as cornerstones of modernism or modernity. As such, it seems appropriate to consider creative departures from the visual and verbal languages of modernism and explore the indeterminate, vague, fuzzy, somatic 'language' of ambient sound. This was borne out by the frequently non-rational, inconclusive, highly evocative themes presented in the soundscape sharing session.
Martha agreed with Eleanor, saying:
' . . . it was an interesting way of thinking about it in a way that you wouldn't necessarily think about it, and not through [ . . . ] the apocalyptic rhetoric that everyone's gonna die, kind of thing.'
Martha went on to explain how creative exercises in general can play a significant role in communicating ecological issues, saying that: ' . . . something like climate change, or even loss of an entire species, is very hard to think about or even rationalise. So through doing a creative activity it really kind of puts that into practice a bit more so you can directly think about a topic put on a very personal and practical level rather than [ . . . ] through kind of scare tactics which is often used by the media to [ . . . ] sell newspapers for example.'
Martha's statement highlights the limitations of fear-inducing methods, such as before-and-after photographs of a damaged environment; as O'Neill and Nicholson-Cole (2009) tell us, fear-inducing narratives can serve to construct the issue as separate and distant from one's own reality, encourage denial in the face of daunting problems that seem to bear little relation to our everyday life, or inadvertently push the narrative that there is no longer anything individuals might do to mitigate the situation.
Participant Emily also spoke of the benefits of undertaking creative and participatory exercises, stating that:
' . . . in order to make a change in the environment I think people need to be actively engaging with something all the time and I think creative outlets like fiction, like the soundscape, like anything basically that has a kind of sensory involvement where you're imagining another or an alternative future is really useful.'
Emily's statement supports the knowledge that actively encouraging people to engage with imaginative future-based thinking is an effective motivator for encouraging positive action (Yusoff and Gabrys 2011) . Emily added that an exercise of this sort could be useful for 'helping people to really engage with the topic in a way that isn't just [ . . . ] reading an article and being really interested in it for a snippet of time and then going away and completely forgetting about it [ . . . ] I think creativity can be like a form of activism kind of in relation to environmental issues.'
As mentioned above, some of the feedback touched on the freedom of structure and unfamiliarity of the technology. One participant, Phoebe, suggested that, although it was 'compelling and interesting' and she 'like [d] the results that you can get from it', the exercise would have been improved 'if we'd have been a bit more structured' and there had been more time to plan ideas before being introduced to the interface. She added that the scale of the Ableton interface itself made the software less accessible. Phoebe acknowledged that, 'considering it is quite complex technology, that actually, given that, we were able to use it quite well', but emphasised that it would have been better to have more time and guidance. Although pointing out that most of the participants did not identify as having particular technological experience, she added 'I don't think the technology is a barrier'-but suggested that the exercise could be led in a more guided way.
There are a number of different ways that an exploratory sound exercise could be recreated, offering differently accessible or alternately focused experiences. Free software such as Audacity could be used-it has slightly different functionality (e.g., it does not loop sounds as instinctively as Ableton) but is far more accessible (easily downloadable on most computers) and lends itself to the creation of more linear or narrative pieces. It should also be noted that engagement with the digital interface is in many ways a visual experience; the exercise should still be accessible without having to see the screen, as long as assistance in loading the desired sounds is available, but the stubborn persistence of visuality is noted. In a still more accessible and more environmentally-friendly version, which might also be seen as more suited to the environmental subject matter, the exercise could be reworked as a creative writing and/or verbal/storytelling activity, using description, voices or percussion to approximate the desired sounds. Although, on a sensory level, talking/writing about or verbally imitating sounds is quite different to hearing recorded ones, and different prompts would probably be needed, this activity could still address similar themes-and if participants read their ideas aloud, other people in the group could still practice the listening part of the exercise.
The positive response to the workshop highlights the significance of communicating about climate change on more interactive and personally engaging level. Martha said, 'I think it was an interesting activity in [ . . . ] that obviously one of the main ways that we think about bees is through obviously their sight, they're a very distinct insect in terms of their visuals, but I think also their sound. So we're used to summer days where they are buzzing around and having to kind of conceptualise a place without that was quite interesting. And [ . . . ] the access to other sounds that we had through the Soundbank, so quite industrial sounds or [ . . . ] apocalyptic sounds or natural sounds [ . . . ] it made you really think about what it would actually mean to have none of those sounds [ . . . ]'.
Collaborative, creative, alternative modes of communication, while we do not suggest they should supplant conventional media, can demonstrably complement the impact of the former.
Conclusions
This experiment demonstrated that creativity and familiarity are powerful tools for collectively exploring thoughts and feelings about environmental change as well as the role one can play in confronting these issues in everyday life. As climate change becomes seen as an increasingly important issue to engage with throughout the creative sectors more generally, this workshop shows the value of supporting experimental, creative responses. Broadening the framework of 'communication' to include collective imagining and exploring the potential of different media are both valuable exercises at this time. There is currently limited knowledge around the use of sound as a mode of communication in climate change discourse; this project has therefore contributed towards bridging this knowledge gap.
We were aware of the necessarily limited nature of our activity. The exercise could benefit in future from greater diversity of participants (most of our attendees were, for example, local residents, university-educated, and between the ages of 20-35 years) and repeated studies; variants on the technical parts of the activity could also be fruitful. However, despite the smaller scale and experimental nature, the workshop proved a success amongst the participants. As participant Emily said 'I've never felt so engaged with something from start to finish', adding 'I didn't expect to engage with the topic as much as I did'.
We cannot afford to fear-monger about climate change, but must make issues visible and relevant to the individuals we communicate with, simultaneously building in explorations of the diverse ways in which we can collectively respond. As we are living through an environmental crisis we urgently need to consider alternative, creative modes of communication. Our research shows that sound has much potential but requires structure and awareness that technologies are not universally accessible. More broadly, now, more than ever, we need to support the growth of experimental, creative and forward-looking modes of responding to, narrating and challenging the extensive loss and environmental tragedy we face today. Through doing so we can begin to actively tell and imaginatively engage with these stories of environmental change, thereby contributing to the crucial, fundamental cultural shift needed for a pro-environmental society.
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